We report the anesthetic management of a 15-year-old patient with super-super obesity (SSO) and autism spectrum disorder (ASD) presenting for dental surgery and debridement of ingrown toe nails. We discuss the major perioperative implications of SSO and ASD with special attention to the challenges of the morbid obesity difficult airway (MODA). We describe a pragmatic approach for managing MODA-predict difficulty, plan and prepare appropriate equipment, position and preoxygenate the patient, making appropriate pharmacological choices, and continue attention to airway and respiration in the postoperative period. The perioperative implications of a complex combination of ASD with SSO require a multidisciplinary approach with adequate experience, expertise, and equipment.
Introduction
Anesthetic management in patients with morbid obesity can be associated with difficult airways and perioperative respiratory adverse events [1, 2] . Patients with developmental delays can often be uncooperative and require careful perioperative care [3] . We report the anesthetic management of a 15-yearold patient with autism spectrum disorder (ASD) and supersuper obesity (SSO).
The patient's legal guardian has provided written consent for the publication of this case report.
Description of Case
A 15-year-old patient (267 kg, 180 cm, body mass index (BMI) of 82.4) presented for surgical treatment of dental caries and ingrown toe nails. The patient could walk slowly on level ground for one or two blocks and there were signs suggestive of obstructive sleep apnea [4] . Diabetes, diagnosed three years ago, required treatment with oral hypoglycemic drugs and insulin. ASD was also diagnosed a few years prior and the patient was verbal, communicative, and highly functional, but had recently dropped out from high school and had sporadic and unpredictable impatience with agitation. Previous anesthetic (at BMI 56) for dental restorations was uneventful with no documented difficulty with airway management, ventilation, or any perioperative respiratory adverse events (PRAE).
The patient's current presenting complaints started a few weeks prior and he was unable to wear his shoes or chew solid food. The patient was referred to a university hospital with a bariatric surgery program after he showed a combative and aggressive behavior during assessment in previous two hospitals, involving one rural and other regional pediatric specialty hospital. After the bariatric anesthesia team reviewed all the This article is part of the Topical Collection on Surgery * Naveen Eipe neipe@toh.ca detailed documentation thus far, the referral was accepted and the patient was scheduled for surgery-examination (and surgery) under anesthesia by both the dental and general surgery teams.
On the afternoon before the scheduled surgery, a detailed anesthetic, surgical, and dental assessment was completed as an outpatient with the patient's care-giver/guardian in attendance. The patient remained calm, cooperative, and communicative. Overall, the airway exam was reassuring-Mallampati class I, adequate mouth opening, solid dentition with normal jaw subluxation, and adequate neck range of movement. The face and neck were large with marked adiposity in the submental, sub-occipital, and supra-nuchal areas. No visible or palpable veins were identified on the forearms or hands. As part of the anesthetic evaluation, the patient and guardian were shown the special (bariatric) patient stretcher and patient was encouraged to "try" it and see "how comfortable" it felt-it was accepted and it seemed to fit well.
On the morning of surgery, after ensuring adequate fasting, the patient was not given any sedative pre-medications. With the guardian in attendance, the patient was encouraged to watch a movie on a portable device that was provided by the anesthetic team and then transferred to the operating room.
In the operating room, the patient remained in the sitting position on the bariatric stretcher as the standard anesthetic monitors were applied. There were no visible or palpable veins for intravenous access, so nitrous oxide was administered by face mask. Depth of anesthesia monitors were applied and venous access was successfully achieved on the dorsum of the foot. Adequate preoxygenation preceded intravenous induction of anesthesia with fentanyl (100 mcg) and lidocaine Positioning of patients with MO using a stack of flannels and b table adjustment to achieve horizontal line between tragus and sternum that is parallel to the ground (Courtesy www. airwayjedi.com) (100 mg). Propofol administration was titrated to anesthetic depth in four separate boluses. After the first bolus of 300 mg of propofol, loss of consciousness ensued and rocuronium (50 mg) was given along with another bolus of propofol (100 mg). An oral airway was inserted and bag mask ventilation with 2-hand, 2-person technique continued for 90 s. With the patient in the head elevated laryngoscopy position (HELP, Fig. 1 ), the next bolus of propofol (100 mg) was given and videolaryngoscopy was performed. The trachea was successfully intubated orally using a size 8.0-mm tracheal tube on the first attempt without any difficulty or oxyhemoglobin desaturation. Simultaneously the fourth and final bolus of propofol (100 mg) was administered and volatile anesthetic was used to maintain the anesthesia titrated to the depth of anesthesia monitoring. The anesthetic was supplemented with an infusion of dexmedetomidine (0.5 mcg/kg/h for an ideal body weight of 100 kg). All monitored parameters remained within acceptable limits throughout the anesthetic.
The patient remained on the bariatric stretcher in the position (HELP) to optimize ventilation, and the surgeons performed their respective dental and general surgical procedures. Surgery and anesthesia proceeded uneventfully and lasted just over 2 h. Using local anesthetic solutions, analgesia was ensured with ring block of the toes and appropriate dental blocks. No supplemental systemic opioids were administered. At the end of the surgical procedures, the neuromuscular blockade was reversed (with neostigmine 2.5 mg and glycopyrrolate 0.4 mg) and the patient emerged from the anesthetic. A modified nasal trumpet was inserted and left in situ for the next few hours. The patient was transferred to post-anesthetic care unit (PACU) fully awake, stable, and comfortable, where he continued to do well and was transferred to the ward for overnight observation.
The rest of the patient's stay and course in hospital was without event or incident and was discharged on the first postoperative day to return home.
Discussion
This case highlights some challenges with the perioperative care of an adolescent patient with SSO and ASD. Despite the extreme degree of obesity (SSO, BMI > 80) being very unusual in routine pediatric clinical practice, the implications of perioperative obesity have been welldescribed elsewhere [2] . In the adult population, weight loss (bariatric) surgery has been effectively used to treat morbid obesity (MO) and this expertise has improved the overall perioperative care of patients with MO [5] . More recently, bariatric surgery in the adolescent patient population has allowed for the same extrapolation for this increasingly prevalent condition [6] .
Amongst the perioperative problems of MO, difficult airways (DA), ventilatory strategies, pain management, and PRAE have applicability in anesthesia, surgery, emergency medicine, and critical care [2, 7, 8] . To this end, we have formulated a pragmatic approach to the morbid obesity difficult airway (MODA). We are not aware of any other scoring system that guides the prediction and management of MODA.
As described in Table 1 , this "7P's of MODA" approach-predicting (difficulty), planning, positioning and preoxygenating (the patient), preparing (equipment), pharmacology (appropriate choice), and postoperative (care)-was suitably modified and used for this patient's anesthetic management.
This patient's care also highlights the interaction of complex comorbidities-SSO and ASD [9] . In normal habitus patients with neurocognitive impairments, or when preoperative cooperation is an issue, sedative premedication is useful. This is one of the major concerns we had-ability to obtain intravenous access prior either prior to or after induction of anesthesia. But in a patient with MO or SSO, as has been described elsewhere, the choice, dose, or route of sedative premedication in patients may have unpredictable or undesirable effects [6, 7, 10] . Even inhalational induction, which is often the " last resort" in the uncooperative and/or noncommunicative patients, would be extremely challenging and possibly ineffective in a patient with MO or SSO ( Table 2) .
We identified these problems and took these considerations as we modified our plans accordingly. Though these particular procedures are routinely carried out in an outpatient or ambulatory setting, in our experience, all elective procedures in patients with MO and SSO should be performed in facilities with availability of extended monitoring. In patients with this degree of MO, ensuring the presence of two skilled and experienced anesthesiologists is advisable and probably mandatory given the ASD complicating SSO. Our approach to familiarizing the patient with the setting (special bariatric stretcher), using parental presence at induction along with distraction (watching a movie on portable device), all contributed to a safe and smooth anesthetic [11, 12] .
Finally, while this patient's care highlights other cultural, social, and organizational issues surrounding the care of ASD and/or SSO, but these are beyond the scope of this case report.
Conclusions
The anesthetic care of an adolescent patient with SSO and ASD can present with multiple and significant challenges that require a multidisciplinary approach, meticulous planning that includes carefully thought-through rescue strategies. The specialized care needed may require transfer to centers with appropriate bariatric experience, expertise, and equipment to ensure adequate patient safety and best possible outcomes.
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